Inhibition of the mitogenic, angiogenic and tumorigenic activities of pleiotrophin by a synthetic peptide corresponding to its C-thrombospondin repeat-I domain.
Pleiotrophin (PTN), is a heparin-dependent growth factor involved in angiogenesis and tumor growth. PTN contains a thrombospondin repeat-I (TSR-I) motif in its two beta-sheet domains that are involved in its binding to heparin and its neurite outgrowth activity. Based on the importance of the binding of PTN to heparin in its dimerization and biological activities, we have designed two synthetic peptides, P(13-39) and P(65-97) corresponding to a part of the N-terminal and C-terminal TSR-I motif of PTN, respectively. P(65-97) inhibited the mitogenic, tumorigenic and angiogenic activities of PTN, as well as the mitogenic and an angiogenic activity of fibroblast growth factor-2 (FGF-2). However, P(65-97) had no effect on the mitogenic activity of epidermal growth factor, which does not bind heparin. P(65-97) but not P(13-39) inhibited the binding of PTN and to a lesser extent of FGF-2 to heparin using an immunoassay and an optical biosensor assay and bound directly to heparin with a K(d) of 120 nM. These findings suggest that P(65-97), containing amino acids 65-97 of the TSR-I motif of the C-terminal domain of PTN, inhibits the activities of PTN and FGF-2 by virtue of its ability to bind heparin very effectively and so compete with the growth factors for their polysaccharide co-receptor.